Trophic influences of sympathetic nerves and cyclic AMP on differentiation and proliferation of isolated smooth muscle cells in culture.
Smooth muscle cells of the newborn guinea-pig vas deferens dispersed into single cells and grown in culture maintain their differentiation for approximately 5 days before undergoing dedifferentiation and mitosis. The presence of sympathetic nerve fibres in contact with the isolated cells delays this process by 3-7 days (Chamley et al., 1974). A similar delay in dedifferentiation of vas deferens smooth muscle cells in tissue culture in the presence of sympathetic ganglion extract is described in the present report, demonstrating that the trophic effect is elicited by a chemical substance. This effect is mimicked by the presence of either a confluent layer of RKA epithelial cells, dibutyryl cyclic AMP or theophylline. A similar, but considerably weaker, effect is also obtained with spinal cord and liver extracts and noradrenaline. Acetylcholine does not show an effect. It is suggested that a trophic substance (probably not noradrenaline) from sympathetic neurons activates the adenyl cyclase system of smooth muscle cells to increase the intracellular level of cyclic AMP which in turn promotes and maintains the differentiation of the cultured smooth muscle cells.